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(Q) Cosmetic delivery system. 



i A potent cosmetically active material such as 
a perfume Is delivered to the body by electro- 
static spraying. The active material can be 
sprayed at ultra-low flew rates, preferably in 
neat or substantially neat form. 
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(Hi) a high voltage generator powered from an 
electricity source; 

(Iv) control means for selectively applying the 
high voltage from the generator to the or each 
delivery means; 
(b) actuating the said control means to electro- 
statically spray the potent cosmetically active ma- 
terial from the or each delivery means onto the 
body at an intended site. 
In a second aspect the present invention pro- 
vides apparatus for delivering a potent cosmetically 
active material to the body, comprising: 

(a) a reservoir for containing the potent cosmeti- 
cally active material which is in an electrostatical- 
ly sprayable form; 

(b) at least one delivery means in communication 
with the reservoir. 

(c) a high voltage generator powered from an 
electricity source; 

(d) control means for selectively applying the high 
voltage from the generator to the or each delivery 
means to eiectrostaticaRy spray the potent cos- 
metically active material from the or each delivery 
means. 

In a third aspect, the present invention provides, 
in combination, the apparatus as defined above and 
an electrostatically sprayable composition consisting 
of or consisting essentially of or containing one or 
more potent cosmetically active materials. 

In the above defined aspects of the invention, 
particularly preferred cosmetically active materials to 
which the invention may be applied are in neat or sub- 
stantially neat form. 

Having thus defined the main aspects of the pres- 
ent Invention, preferred embodbnents and various op- 
tional features and characteristics thereof will now be 
described, with reference to the accompanying draw- 
ing, in which: 

Figure 1 is a schematic median view of one 
preferred embodiment of the apparatus according to 
the present invention. 

A principal advantage of the delivery system ac- 
cording to the present invention is that it allows the po- 
tent cosmetically active material to be delivered to the 
body in neat or substantially neat form; that is to say, 
it comprises only the potent cosmetically active mate- 
rial itself or contains only smaB amounts of one or 
more adjunct materials such as for example solvents 
or materials necessary for adjusting the electrostatic 
spraying parameters of the composition. If the potent 
cosmetically active material is not neat, then it prefer- 
ably contains less than 10% by weight, more prefer- 
ably less than 5% by weight, even more preferably 
less than 1% by weight of such adjunct materials. 

As a result of the preferred highly concentrated 
nature of the potent cosmetically active material 
which may be sprayed in accordance with the inven- 
tion, the composition to be delivered may be done so 



at ultra-low flow rates, for example at flow rates of a 
corresponding order of magnitude lower than the or- 
der of magnitude of dilution using sorvent(s) of con- 
ventional compos&ions. e.g. perfume sprays, found in 

5 the prior art Suitable and preferred flow rates in the 
context of this invention are discussed further below. 

Particularly preferred potent cosmetic actives for 
use in the present Invention are perfume materials, 
e.g. perfume oBs. The invention may however be ap- 

io plied to any other cosmetic active which is similarly 
potent and conventionally delivered in very small 
quantities. Examples of such other potent cosmetic 
actives for use in the invention include: spot treatment 
materials, e.g. ethyl lactate, benzoyl peroxide; skin 

is blemish treatment agents, e.g. for treating freckles; 
wart removers; skin oondlionlng agents, ag. per- 
fluoropotyether materials; and mixtures thereof. 

Examples of perfume materials such as essentia] 
ois and aroma chemicals which may be delivered us-. 

20 ing the present invention include the following: Am- 
bergris, Clove, Jasmine, Labdanum, MelBot, Musk, 
Myrrh, Olibanum, Sandalwood, Benzyl acetate. Ben- 
zyl salicylate, Cftroneilot Coumarin, Geranioi, Una- 
lool, Linalyt acetate, Musk ambrette, Terpinyl acetate. 

25 Potent cosmetically active ma te rials such as any 

of the above may be delivered in accordance with the 
invention either singly or in combination. 

If necessary or if desired, the potent cosmetically 
active material or materials to be delivered may be 

30 provided in the form of compositions including an 
amount of one or more solvents or dluents which sol- 
ubilise, are soluble in, or are misc&to with the active 
material. Preferably such solvents or diluents are 
present in minor amounts. Such solvents or diluents 

35 may be any of those currently known for that purpose, 
for example alcohols and certain esters. Examples of 
suitable solvents or diluents Include ethanot isopro- 
pyf alcohol, propylene glycol, dipropytene glycol, phe- 
nytethyt alcohot glycerol, 1,3-butanediot, 1,2-pro- 

40 panediol, fsoprene glycot diethyl phthalate. 

Generally there is the essential overall require- 
ment of potent oosmeticafy active material(s) or com- 
positions containing them which are useful in the 
present invention that they be electrostatically spray- 

45 able. 

A principal characteristic of such electrostatically 
sprayable materia!^) or compositions which it will 
usually be necessary to carefully select or adjust as 
necessary (as discussed further below), is their resis- 

50 trvity. Preferred resistivities fall within the range from 
about 10* to about 10" ohm cm, more preferably from 
about 10 6 to about 10 10 ohm cm. Resistivities of lower 
than 10 4 may possibly be used. Resistivities of more 
than about 10 12 , e.g. up to about 10 14 or more, may 

55 also be used, though such values are difficult to 
measure using cheap, conventional resistance meas- 
uring apparatus. Resistivity is measured using stan- 
dard, conventional apparatus and methods, generally 
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8125*0. 

In accordance wfth the Invention, therefore, the 
potent cosmetically active material or composition 
containing same may optionally include a suitable 
amount of one or more resistivity adjusting materials. 5 
A suitable amount for a given system may depend 
upon the type or types of active material used and 
possibly other spraying parameters and Is readily de- 
terminable by simple experiment Suitably, polar sub- 
stances such as alcohols, e.g. ethanoi, may be used to 
to lower the resistivity of a given cosmetic active, 
whereas non-polar substances, e.g. oils and other hy- 
drophobic materials, may be used to increase its re- 
sistivity. Alternative resistivity adjusting materials in- 
clude charged species such as salts, e.g. sodium is 
chloride, or a salt conventionally used in buffers in 
personal products or pharmacologtcal formulations. 

In addition to resistivity, another parameter of the 
materials or compositions to be sprayed which it may 
be necessary to carefully select or adjust is viscosity. 20 

Potent cosmetically active materials and compo- 
sttons containing same of a wide range of viscosftes 
may be suitable for use in the present invention, but 
suitably the viscosity is in the range of from about 0.1 
to about 50000 mPas, more preferably from about 0. 1 25 
to about 10000 mPas, even more preferably from 
about 0.5 to about 5000 mPas (at 25°C). If desired or 
as necessary one or more viscosity adjusting agents 
may be included. Examples of such agents Include 
salts, e.g. alkali metal or ammonium h alides, poly- 30 
mers and conventional thickening materials, and ofts 
and polar oi thickeners such as cosmetic oils, waxes, 
grycerides and suitable amphiphSes with melting 
points of for example >20°C. 

Viscosity may in fact be used as a parameter to 35 
control the rate of delivery of the cosmetic active to 
the intended site, as it has been found to have a sub- 
stantially inverse proportionality relationship with the 
flow rate of the material or composition from the de- 
livery means. For example, the Identity of the potent 40 
cosmetic active or a habit or need of a user may dic- 
tate an optimum delivery rate, in which case careful 
selection of the viscosity of the material or composi- 
tion to be sprayed can provide a self-regulating de- 
position mechanism. 45 

For use in the present invention, the hardware 
and electrical componentry and circuitry may be of 
any suitable construction and design. The art of elec- 
trostatic spraying contains many examples of suitable 
apparatus which may be used in the present invention 50 
and such disclosures of such apparatus or particular 
features thereof may be applied either singly or in 
combination to the spray systems of the present in- 
vention. 

Examples of suitable electrostatic spraying hard- ss 
ware include, in addition to those of the prior art ref- 
erences mentioned above, those of the following pub- 
lished references: GB-A-2061769, GB-A-2073052, 



EP-A-031649, EP-A- 132062, EP-A-1 63390. EP-A- 
171184, EP-Ar 234842, EP-A- 243031, EP-Ar369494, 
EP-A-441501, EP-A-468735 and EP-A-488738; the 
disclosures of ait of which are incorporated herein by 
reference. 

As will be appreciated by persons sidled in the 
art particular constructional features and design and 
electrical and other operating parameters of such ap- 
paratuses may be selected or adjusted as necessary, 
in the context of the present invention, in accordance 
with the desired functioning characteristics, as for ex- 
ample dictated by the composition or material to be 
sprayed and/or the needs or wishes of a user. 

Features of the apparatus of the present inven- 
tion which may be so selected and/or adjusted Include 
for example: voltage generated by the high voltage 
generator and power source, electric field strength in 
or in the region of the product delivery means, flow 
rate of the product to be sprayed from the reservoir to 
and out of the delivery means, size and configuration 
of the delivery means Itself and construction and 
properties of any product feed mechanism utfiteed be- 
tween the reservoir and the output of the delivery 
means. 

In preferred embodiments of the invention, pre- 
ferred voltages generated by the high voltage gener- 
ator from the power source are in the range of from 
about 2 to about 12 kflovotts, more preferably from 
about 5 to about 10 kBovotts, even more preferably 
from about 6 to about 8 kflovotts. The most suitable 
voltage for a given system may depend upon the prod- 
uct to be sprayed, as well as other parameters, all of 
which will generally be selected to give an overall opti- 
mised system. 

Electric field strengths which are responsible for 
the spraying action of the electrostatic apparatus wfll 
be largely dependent upon the voltage applied How- 
ever, field strengths may be controlled or adjusted if 
necessary, for example by changes in nozzle config- 
uration or geometry and/or the use of field Intensify- 
ing electrodes, which are well known in the art cited 
above. 

Optimum flow rates of product to be sprayed will 
often depend upon the cxxriposition of the product it- 
self, especially upon the concentration of the active 
ingredient being applied. Also, as already mentioned 
with respect to viscosity of the sprayabie material, a 
suitable flow rate may be selected depending upon 
the identity of the potent cosmetic active and/or habit 
or needs of a user. By way of example, preferred flow 
rates of compositions for delivery in accordance with 
embodiments of the invention are in the range of from 
about 0.00001 to about 0.01 ml/sec more preferably 
from about 0.0001 to about 0.001 ml/sec. These flow 
rates wit generally be for a single product delivery 
means. In embodiments of the apparatus of the inven- 
tion which employ a plurality of such delivery means, 
it may be more appropriate to base the selected flow 



7 



EP 0 523 962 A1 



8 



rate on the overall total flow rate of all the delivery 
means, in which case the optimum flow rate per de- 
livery means may be correspondingly lower than the 
above preferred values. 

The size and configuration of the one or more de- 5 
livery means in the apparatus of the invention may be 
of any suitable form and again may be selected in as- 
sociation with other parameters to give an optimised 
functioning electrostatic spray delivery system. Com- 
monly the or each delivery means wil be in the form 10 
of a nozzle, preferably of insulating or serni-insufating 
material such as plastics or various polymers, as is 
well known in the art 

As a result of certain of the advantages associat- 
ed with the present invention, namely the provision of is 
a spray which is slent invisible and of a ultra-low flow 
rate, and because the cosmetically active material to 
which the invention is particularly directed is a potent 
active such as a perfume, it is a particularly preferred 
feature of methods and apparatuses in accordance 20 
with the invention that there are provided means for 
providing dosage control so that overdosage of the 
potent cosmetic active rs avoided. Such dosage con- 
trol means preferably comprise means for actuating 
the spraying apparatus for a predetermined period of 25 
time. Alternatively or additionally the dosage control 
means may comprise means for delivering a prede- 
termined amount of product from the or each delivery 
means, such as to provide a fixed dosage mechanism 
with or without control of the spray delivery time. For 30 
the above purposes, suitable control circuitry com- 
prising an electronic timer and switch may be included 
in the apparatus, as may any suitable known metering 
means which supply a predetermined fixed amount of 
product from the reservoir to the or each delivery 35 
means. 

In preferred embodiments of the apparatus of the 
invention, the or each delivery means is in communi- 
cation, Le, preferably fluid communication, with the 
reservoir or reservoirs (if for example more than one 40 
material or composition is to be desired to be sprayed 
from the same apparatus or even the same delivery 
means) by virtue of product feed means. As is well de- 
scribed in the prior art. such feed means may com- 
prise a wick, e.g. a porous wick, through and/or over 45 
which the product to be sprayed flows before reaching 
the point of high electric field strength where it is dis- 
persed as a charged spray of droplets or particles. Al- 
ternatively the feed means may comprise a hollow 
conduit through which the composition passes under so 
the effect of capiiary action. 

As is well known in the art, the apparatus accord- 
ing to the invention preferably include a trigger (i.e. a 
manual control means) or alternatively an automatic 
control means to selectively apply the high voltage 56 
from the generator to the or each delivery means to 
electrostatically spray the neat or substantially neat 
cosmetic active onto the desired site on the body. Any 



other suitable control means however, e.g. which au- 
tomatically control actuation of the system, may be 
used, as wfil be appreciated by persons skilled in the 
art 

There now follows a description of one preferred 
embodiment of the apparatus of the present inven- 
tion, in conjunction with which reference should be 
had to the accompanying Figure 1 . 

As shown schematically in the Figure, the electro- 
static spraying apparatus comprises a housing 2 of in- 
sulating material, e.g. a plastics moulding, which con- 
tains the various hardware components of the system 
to provide a lightweight, hand-held unit that is conve- 
nient and easy to manipulate and use. 

Within the housing 2 are provided the various 
components of the electrostatic spraying system, 
comprising the following main elements: power 
source 12, high voltage generator 14, additional cir- 
cuitry 16a and 16b, operation control means 20, re-, 
servoir 4, product 6 to be sprayed and delivery means 
8 from the end portion 9 of which the product 6 is 
sprayed. Each of these elements will now be descri- 
bed in more beta!: 

The power source 12 is conveniently a low vol- 
tage battery such as a conventional 1.5 volt ceil as 
used in small electrical devices such as electronic cal- 
culators and watches. The high voltage generator 14 
is a transformer which converts a low AC voltage pro- 
duced by the additional circuitry 16a into a high AC 
voltage which is then fed to the electrostatic spraying 
head elements via additional circuitry 16b. The latter 
additional circuitry includes for example one or more 
capactors and diodes for, among other things, con- 
verting the high AC voltage from the transformer 14 
to a high DC voltage. 

Included as the elements of the electrostatic 
spraying head are the reservoir 4 containing the prod- 
uct 6 to be sprayed and the product delivery means 
8. Electrical contact means 5 are provided to enable 
the product 6 to be raised to the high electric potential 
generated by the high DC voltage produced 'by the 
electrics of the apparatus. The product 6 is, In a pre- 
ferred embodiment, a neat or substantially neat per- 
fume oil, such as those already known for delivery in 
a solution in an alcohol solvent in conventional per- 
fume sprays. Depending upon the identity of the per- 
fume OA, one or more resistivity and/or viscosity ad- 
justing agents may be Included In the product 6 to be 
sprayed, as has already been described. 

The delivery means 8 in the ilustrated embodi- 
ment is a wick of porous material, e.g. a porous poly- 
meric material, through which the product 6 is drawn 
to its tip 9 by capillary action. At the tip 9 the high elec- 
tric field strength causes the product to be ejected 
from the tip, for example at first In the form of a thin 
ligament, but in any event ultimately as an atomised 
spray of electrically charged droplets which seek the 
closest earthed object to discharge their electric 
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charge. In use, the earthed target is a part of the body, 
e.g. the skin, onto which it is desired to deliver the po- 
tent cosmeticaly active material. 

In an alter native preferred embodiment of the ap- 
paratus, the tip 9 of the delivery means 8 may be in 
the form of a nozzle having a crown-like configura- 
tion, with the delivery means 8 preferably providing a 
narrow conduit through which the product 6 is drawn 
to the nozzle under capUary action, as disclosed in 
EP-A-0243031, the disclosure of which is incorporat- 
ed herein by reference. In this arrangement the elec- 
tric field strength at the plurality of projecting portions 
of the nozzle is sufficiently large compared with the 
remaining edge areas of the nozzle to cause the prod- 
uct 6 to be electrostatically projected from the tip of 
the delivery element 8 at each of those plurality of lo- 
cations on the nozzle. 

The apparatus llustrated schematically in Figure 
1 farther includes a microswttch 20 which constitutes 
the control means for actuating the apparatus by ap- 
plying, when the swtch is operated, the high voltage 
from the electrics to the delivery means. The location 
of the microswitch 20 in the apparatus is preferably 
chosen so as to be readily operatabfe by the user, e.g. 
using a finger, when the apparatus is held in the hand 
and directed towards the desired area of the body, 
ready for use. 



wherein the potent cosmeticaify active material is 
selected from perfumes, spot treatment materi- 
als, skin blemish treatment agents, wart remov- 
ers, anti-plaque agents, and mixtures thereof. 

5 

5. A method according to any one of claims 1 to 4, 
wherein the potent cosmetically active material b 
In the form of a composition comprising less than 
5% by weight of material other than the said po- 

10 tent cosmeticaly active material. 

6. A method according to daim 5, wherein the com- 
position comprises less than 1 % by weight of ma- 
terial other than the said potent cosmetically ac- 
ts tive material 

7. A method according to any preceding daim, 
wherein the potent cosmeticalry active material is 
delivered at a rate of from 0.00001 to 0.01 ml/sec 

20 

8. A method according to any preceding claim, 
wherein the high voltage generator of the appa- 
ratus generates a voltage of from 2 to 1 2 kiovolts. 

25 9. A method accorcSng to any preceding claim, fur- 
ther comprising providing dosage control means 
for limiting the amount of potent cosmetically ac- 
tive material which is delivered. 



ao 1 0. An apparatus for delivering a potent cosmeticalry 
active material to the body, comprising: 

(a) a reservoir for containing the potent cos- 
metically active material which is in an electro- 
statically sprayable form; 

36 (b) at least one delivery means in communica- 

tion with the reservoir; 

(c) a high voltage generator powered from an 
electricity source; and 

(d) control means for selectively applying the 
40 high voltage from the generator to the or each 

delivery means to eJectrostaticaly spray the 
potent cosmetically active material from the or 
each delivery means. 



Claims 

1. A method of delivering a potent cosmetically ac- 
tive material to the body, comprising electrostati- 
cafly spraying said material thereon. 

2. A method according to daim 1, which comprises: 

(a) providing an apparatus which includes: 
(i) a reservoir containing the potent cos- 
metically active material to be delivered 
which is in an electrostatically sprayable 
form; 

(if) at least one delivery means in commu- 
nication with the reservoir, 
(iii) a high voltage generator powered from 
an electricity source; 

(rv) control means for selectively applying 
the high voltage from the generator to the 
or each delivery means; 

(b) actuating the said control means to electro- 
statically spray the potent cosmeticalry active 
material from the or each delivery means onto 
the body at an intended site. 

3. A method according to daim 1 or claim 2, wherein 
the potent cosmeticalry active material is in neat 
or substantially neat form. 

4. A method according to any one of datms 1 to 3, 



45 11. An apparatus according to daim 10, further com- 
prising dosage control means for limiting the 
amount of potent cosmeticalry active material 
which is delivered. 



so 12. An apparatus according to claim 11, wherein the 
dosage control means comprises timing means 
for actuating the control means for a predeter- 
mined period of time, and/or metering means for 
delivering a predetermined quantity of the potent 

55 cosmeticalry active material. 

13. An apparatus according to any one of daims 10 
to 12, further comprising product feed means be- 
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tween the reservoir and the or each delivery 
means. 

14. An apparatus according to claim 13, wherein said 
feed means is a wick. s 

15. An apparatus according to any one of claims 10 
to 14. wherein the high voltage generator gener- 
ates a voltage of from 2 to 12 kilo volts. 

10 

16. An apparatus for delivering a potent cosmetically 
active material to the body, comprising: 

(a) a housing; 

(b) a reservoir In said housing for containing 

the potent cosmetically active material which is 
is in an electrostatically sprayabie form; 

(c) at least one nozzle in communication with 
the reservoir via a wick for feeding the potent 
cosmetically active material from the reservoir 

to the or each nozzle; 20 

(d) a high voltage generator within said hous- 
ing and powered from an electricity source 
also therein; 

and 

(e) control means for selectively applying the 23 
high voltage from the generator to the or each 
nozzle to electrostatically spray the potent 
cosmetically active material therefrom, 

17. In combination, the apparatus of any one of ao 
claims 10 to 16 and an electrostatically sprayabie 
composition consisting of or consisting essential- 
ly erf or containing one or more potent cosmetical- 
ly active materials. 

35 

18. The combination according to claim 17, wherein 
the or at least one of the potent cosmeticaly ac- 
tive materials is selected from perfumes, spot 
treatment materials, skin blemish treatment 
agents, wart removers and anti-plaque agents. 40 



ohm cm. 

23. A composition according to any one of claims 18 
to 22, which contains, in combination with the one 
or more potent cosmeticaly active materials, less 
than 5% by weight of material other than the said 
one or more potent cosmetically active materials. 

24. A composition according to claim 23, which con- 
tains less than 1% by weight of material other 
than the said one or more potent cosmeticaly ac- 
tive materials. 

25. A composition according to any one of claims 18 
to 24, further comprising a resistivity adjusting 
agent and/or a viscosity adjusting agent 

26. Use of electrostatic spraying for delivering a po- 
tent cosmetically active material to the body. 

27. Use according to claim 26, which employs the ap- 
paratus of any one of claims 10 to 16. 



19. An electrostatically sprayabie composition con- 'Si- 
sisting of or consisting essentially of or containing 

one or more potent cosmetically active materials. 

45 

20. A compos Mon according to claim 19, wherein the 
or at least one of the potent cosmetically active 
materials is in neat or substantially neat form. 

21. A composition according to claim 1 9 or daim 20, $0 
wherein the or at least one of the potent cosmet- 
ically active materials is selected from perfumes, 
spot treatment materials, skin blemish treatment 
agents, wan removers, skin conditioning agents, 

and mixtures thereof. 55 

22. A composition according to any one of claims 19 
to 21. which has a resistivity of from 10* to 10 12 
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